Introduction G-protein-coupled receptors (GPCRs) are the largest family of signaling proteins, encoded in animals by 3%-5% of all genes. Mammals have $800-1000 GPCR subtypes, some of which have several forms generated by alternative splicing or mRNA editing. GPCRs have a structurally homologous core of seven transmembrane a helices, but the size and structure of their extracellular and intracellular elements vary wildly, from the most 'compact' rhodopsin to receptors with huge extracellular N termini, and others with very large third intracellular loops or C termini [1] .
Despite this structural diversity, the first round of signaling initiated by most GPCRs is remarkably uniform: the active receptor catalyzes the exchange of GDP for GTP on heterotrimeric G proteins, whereupon Ga-GTP and released Gbg activate or inhibit various effectors [1] . Active GPCRs are specifically phosphorylated by G-proteincoupled receptor kinases (GRKs) [2] . Preferential binding of arrestins to active phosphoreceptors precludes further G protein activation [3] . Receptor-bound arrestin recruits two components of internalization machinery, clathrin [4] and AP-2 [5], and a surprising variety of other proteins, initiating the second round of signaling [6, 7] .
GPCRs respond to various external stimuli (light, odorants) and signals within the body (hormones, neurotransmitters, extracellular Ca 2+ , protease activity) and are targeted by half of clinically used drugs. The unrivaled biological significance of GPCRs explains the enormous efforts that have been invested into the elucidation of the mechanisms of their function. Although there are many outstanding issues in this area, one question recently came to the fore and became a subject of fierce debate [8, 9] : do GPCRs function as monomers, dimers or higher-order oligomers? Here we show that this is, in fact, a series of questions that do not necessarily have the same answer for all GPCRs, or even for a single receptor at different stages of its life cycle.
The birth of the receptor Like all integral membrane proteins, GPCRs are synthesized in the rough endoplasmic reticulum. Nascent receptors have to pass numerous steps of quality control and posttranslational modifications before they are delivered to the plasma membrane and get their first chance to function. This process has been extensively studied for class C GPCRs. These receptors have two unique properties: they are known to be obligatory dimers [10] [11] [12] , and their ligand-binding site is localized on the extracellular
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Glossary
Arrestins: A family of four proteins in mammals that specifically bind active phosphorylated GPCRs, shut down ('arrest') G-protein-mediated signaling, promote receptor internalization by linking it to the clathrin coat and redirect the signaling to multiple G-protein-independent pathways. G-protein-coupled receptors (GPCRs): A large family of receptors (encoded by >800 genes in the human genome) that have in common a characteristic bundle of seven membrane-spanning a helices (heptahelical domain) with an extracellular N terminus and intracellular C terminus. GPCRs are sometimes called seven-transmembrane receptors (7TMRs) to acknowledge the fact that some members of this family do not couple to G proteins. According to the most widely used (although not the most comprehensive) classification system, GPCRs are divided into classes (also termed families or groups) A, B and C. G-protein-coupled receptors, class A: The largest group of GPCRs, which are often called rhodopsin-like receptors. Small-molecule and peptide agonists of these receptors usually bind within the cavity in the heptahelical domain and/ or to the extracellular loops between the helices (with the exception of a few glycoprotein hormone receptors carrying large hormone-binding domains on the extracellular N terminus). The lengths of the C terminus and third intracellular loop in class A are highly variable. Typical examples: rhodopsin, a-and b-adrenergic, muscarinic cholinergic, dopamine and odorant receptors. 
